Introduction
Numerous studies have confirmed the role of T cells in the pathogenesis of autoimmune diseases such as rheumatoid arthritis (RA).
The excessive activation of T cells causes undesirable immune responses against self-antigens, which then results in chronic inflammatory and autoimmune response (Rodeghero R et al., 2013; Pablos JL and Cañete JD, 2013) . In our previous study, a decreased percentage of naive T cells, a raised percentage of activated T cells, and hyperplasia of T cells were observed in autoimmune arthritis animal models (Zhang L et al., 2013; Song SS et al., 2013; Chang Y et al., 2011; Liu Y et al., 2011) . belongs to dammarane-type triterpene saponins according to its structure ( Fig. 1 ) (Chi H and Ji GE, 2005) . It is a degradation product of ginsenoside in the intestine by bacteria and is the major form of ginsenoside absorbed into the body (Tawab MA et al., 2003; Lee J et al., 2009 ) and can be transformed from ginsenoside by food microorganisms in vitro (Chi H and Ji GE, 2005) . The anti-inflammatory activity of CK has been identified in several studies. CK suppresses proinflammatory cytokine production such as TNF-α, IL-12, and IL-6 and inhibits COX-2 expression (Lee ES et al., 2011; Park EK et al., 2005; Yang CS et al., 2008; Joh EH et al., 2011) . Our previous study demonstrated that CK This article has not been copyedited and formatted. The final version may differ from this version.
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Activation of T cells requires signals provided by antigen-presenting cells (APCs), including MHCⅡ-TCR and B7 (CD80, CD86)-CD28 (Ganguly D et al., 2013) . Dendritic cells (DCs) are the most powerful APCs in the body. DCs have been shown to continuously present endogenous antigens and prime the T cell response in inflammatory conditions (Bailey SL et al., 2007; Leung BP et al., 2002; Eriksson U et al., 2003) . The role of DCs in the pathogenesis of autoimmune disease, such as RA, has been confirmed in numerous studies (Rodríguez-Fernández JL, 2013; Miles B et al., 2014; Pulendran B et al., 2010) . Studies have demonstrated that the infiltrated DCs in the inflamed synovial tissue subsequently migrate to the draining lymph nodes and present arthritogenic peptide to T cells and induce naive T cell activation (Pettit AR et al., 2000; Lutzky V et al., 2007) . N et al., 2013) . Migration of DCs from peripheral tissues to lymph nodes is induced by the chemokine CCL21 and its receptor CCR7 (Tal O et al., 2011) . CCL21 expressed in high endothelial venule is required for antigen-laded mature DCs to migrate to lymphatic vessels, and this has been shown to increase massively during inflammation (Johnson LA and Jackson DG, 2010 
Materials and methods

Animals
Sixty male DBA/1 mice (18 ± 2g, Shanghai SLAC Laboratory Animal
Co., Ltd., China) were used in this study. All mice were maintained in specific pathogen-free animal laboratory of Anhui Medical University.
All experiments were approved by the Ethics Review Committee for 
Evaluation of arthritis
To evaluate the severity of arthritis, arthritis global assessment and swollen joint count of mice were evaluated every 3 days by two observers tallied to form the arthritis global assessment, and a maximum value of each mouse was 8. Each paw has five phalanx joints and one ankle or wrist joint, so the maximum swelling joint count for each mouse was 24 .
Preparation of mononuclear cells and T cells
Lymph node single-cell suspension was collected by mechanical dissociation of lymph node through nylon mesh. Mononuclear cells were purified from the gradient interphase. Then, the cells were washed with PBS three times and suspended in RPMI-1640 medium at a concentration of 1 × 10 7 cells/L for DC and T-cell subsets assay. Then, CD4 + T cells were purified by MicroBeads (Miltenyi) for mixed lymphocyte reaction assay.
Culture of bone marrow-derived DC
Bone marrow-derived DCs were generated from mice bone marrow cells in the presence of rmGM-CSF and rmIL-4 . On day 7, the dendritic proliferation clusters were collected and purified by anti-CD11c MicroBeads as immature DCs. Purified DCs were stimulated with LPS (100 ng/mL) for 24 h as mature DCs.
Flow cytometry
This article has not been copyedited and formatted. The final version may differ from this version. To assay the subsets of T cells and DCs and expression of surface marker (CD80, CD86, MHCII) and CCR7, fluorescence-conjugated antibodies were added to single-cell suspension (100 μ l) prepared previously. After mixing gently, the samples were incubated for 20 min at 4 and then analyzed using flow cytometry.
CCL21 determination
Lymph nodes from each group were weighed and homogenized (100 mg tissue per 1 ml of homogenization buffer). The samples were subjected to one round of freeze thaw and then sonicated for 10 minutes. The homogenate was centrifuged at 3000g for 10 min. The supernatants were collected for CCL21 measurements using ELISA.
CCR7 analysis by Western blot
DCs prepared previously were lysed in cell lysis buffer, and denatured protein was separated by 10% SDS-PAGE and transferred electrophoretically to PVDF membrane. After incubating with blocking buffer (0.05% Tween 20-PBS with 5% nonfat milk) at 37°C for 2 h, primary antibody to CCR7 was used at a final dilution of 1:2000 for overnight at 4°C. After incubating with the appropriate goat antirabbit antibody at 37°C for 2 h. Immunodetection was carried out using enhanced chemiluminescence reagent according to the manufacturer's instructions. Equivalent protein loading and transfer efficiency were verified using staining for β -actin.
This article has not been copyedited and formatted. The final version may differ from this version. with 5% CO 2 for 44 h. T cell proliferation was assayed using Cell Counting Kit assay. Ten microliters of CCK was added to each well; the cells were then incubated for 4 h, and the absorbance at 450 nm was recorded using a 96-well plate reader (Zhu YP et al., 2013) .
Statistical analysis
Data were expressed as mean ± standard deviation (SD). Statistical significance was determined by One-Sample T Test, where P < 0.05 was considered statistically significant.
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Results
CK alleviated the severity of arthritis in CIA mice
To assess the therapeutic effect of CK on CIA mice, the severity of arthritis was evaluated. After onset of arthritis on d27, there was a significant increase in arthritis global assessment and swollen joint count in CIA mice. Administration of CK (56 mg/kg) alleviated the global assessment (d45: t = 2.333, P = 0.031; d48: t = 2.212, P = 0.040; d51: t = 2.703, P = 0.015; Fig. 2A ) and swollen joint count (d45: t = 2.762, P = 0.013; d48: t = 2.423, P = 0.026; d51: t = 2.640, P = 0.023; Fig. 2B )
significantly when compared with CIA mice.
Administration of CK (224 mg/kg) alleviated the global assessment (d45: t = 2.400, P = 0.027; d48: t = 2.554, P = 0.020; d51: t = 3.239, P = 0.005; 
CK suppressed DC migration induced by CCL21
CCL21 is the major chemokine, which mediated DC migration from the periphery to the lymph nodes. To clarify whether the changed percentage of DCs in lymph nodes was associated with migration, a transwell assay was designed; CCL21 level in the lymph nodes and CCR7 expression on 
CK impaired T-cell-stimulatory capability of DCs
In the next study, T-cell-stimulatory capacity of DCs was assayed by mixed lymphocyte reaction. T cell proliferation was significantly induced by DCs (t = 6.690, P = 0.001, Fig. 5 ). The ability of DCs on priming T cell proliferation was impaired when DCs were pretreated with CK (100 nM and 10 μ M) before co-culture with T cells (CK 100 nM: t = 2.707, P = 0.035; CK 10 μ M: t = 3.877, P = 0.008; Fig 5) .
CK impaired CD80, CD86, and MHCII expression on DCs
CD80 and CD86 are important costimulatory molecules expressed on
DCs, and MHCII is the molecule associated with the presenting antigen.
They can provide signaling for T cell activation. In the next study, we investigated whether CK affected the expression of these molecules on Tissue inflammation induces rapid mobilization of antigen-charged DCs, which can migrate to the draining lymph nodes via afferent lymphatics to induce pathogenic T cells such as Th1 and Th17 (Ma N et al., 2013; Platt AM and Randolph GJ, 2013) . Upregulation of CCR7 and CCL21 can lead to an increase of DCs in the lymph nodes, thus upregulating the development of inflammation. In mice model of hypersensitivity pneumonitis, the lung DCs of challenged Lilrb4(-/-) mice expressed more CCR7 and CCL21 and also contained significantly greater numbers of Ag-bearing DCs in the lymph nodes, and the attendant exacerbated the Th2 lung pathology (Fanning LB et al., 2013) . Reducing the expression of CCR7 can inhibit DC migration to the lymph nodes and then limit the generation of adaptive immunity (Odobasic D et al., 2013) .
Our results show that CK decreased CCL21 level in the lymph nodes and (Pickens SR et al., 2011; Ellingsen T et al., 2014) . Inhibition of CCR7 in lesional skin is a critical event for clinical remission induced by TNF blockade in patients with psoriasis (Bosè F et al., 2013) . Our results show that CK exerted therapeutic effect in CIA mice and decreased CCL21 and CCR7 expression. With our results and the studies previously mentioned as basis, we suppose that the suppression of CCL21 and CCR7 may be one of the mechanisms for the anti-inflammatory effect of CK.
T cell activation requires three major signals provided by APCs (Caporali R et al., 2014) . Consistent with these results, our previous study showed that CK suppressed TCR and CD28 expression on T cells (Liu KK et al., 2014) , reduced IL-2 production and CD25 (α chain of the high-affinity IL-2 receptor) expression on T cells . These data suggest that CK impairs T cell activation by reducing the signals provided by DCs.
In our previous studies, CK increased the percentages of CD4 + CD25 + Foxp3 + Tregs in CIA mice (Liu KK et al., 2014) . It is well established that Tregs play a critical protective role in RA and other autoimmune diseases. (Cooles FA et al., 2013) . Tregs control the responses of APCs and effector T cells through direct interaction or through anti-inflammatory cytokine production, and they play an important role in limiting inflammation and regulating adaptive immunity (Li Q and Shen HH, 2009; Bacchetta R et al., 2007) . Tregs co-localise with DC in the lymphoid aggregate areas of RA synovium, but cannot fully suppress DC's activation and function (E XQ et al., 2012) . In this study, we found CK suppressed DC priming T cell activation. Based on these studies, we
